Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 06-010208 
(43)Date of publication of application : 18.01.1994 



r 

(51)Int.CI. 




D01D 5/24 








B01D 67/00 








B01D 69/08 








D01F 6/00 




, , 

(21)Application number 


04-025358 


(71)Applicant 


: ASAHI CHEM IND CO LTD 


(22)Date of filing : 

, K — 


12.02.1992 


(72)Inventor : 


FUJINO KAZUHITO 



(54) METHOD FOR DRYING HOLLOW FIBER BUNDLE 

(57)Abstract: 

PURPOSE: To accomplish the subject drying through 
quick evaporation of the water or another washing 
solvent left inside hollow fibers by forcedly ventilating a 
drying gas through the inside of the hollow fibers. 
CONSTITUTION: A ventilating cylinder 4 is fitted with a 
hollow fiber bundle 2 wet with a washing solvent 
therefor, and a suction air 18 taken via a filter 5 is 
heated to a specified temperature using a heater 7 and 
then fed to the inside of the hollow fiber bundle; 
thereby, the water, etc., left in the fiber bundle is 
evaporated by the suction air passing through the inside 
of the hollow fibers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The desiccation approach of the hollow fiber bundle which carries out aeration of the 
gas for desiccation to the interior of a hollow fiber compulsorily. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solvent in the time of manufacture of a 
hollow fiber bundle etc. included in a hollow filament, and the method of performing efficiently 
desiccation processing which evaporates moisture for a short time. 
[0002] 

[Description of the Prior Art] The membrane separation device incorporating filtration film, such 
as ultrafiltration membrane and a reverse osmotic membrane, is used for fields, such as waste 
water treatment, manufacture of pure water, freshening of seawater, and an artificial kidney and 
plasma separation, and the hollow fiber is widely applied as such filtration film. In the process 
which manufactures this hollow fiber, when manufacturing a hollow fiber by the wet spinning 
method, washing processing of the hollow fiber by water etc. is indispensable because of 
deliquoring. By the way, after carrying out washing processing of this hollow fiber, in the process 
which assembles a hollow fiber bundle as a membrane separation device, it is necessary to dry 
the washing solvent of water and others. 

[0003] In order to require long duration and to carry out high production of the hollow fiber 
bundle until desiccation processing of such a hollow fiber bundle is conventionally performed by 
putting a hollow fiber bundle into the thermostat which only circulates through heating air and 
the interior of a fiber bundle gets dry completely, there was a fault for which a very large-sized 
thermostat is needed. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to produce a hollow fiber so much, the 
desiccation approach of evaporating the washing solvent of water and others from a hollow fiber 
bundle efficiently for a short time is industrially important. However, since the approach or 
equipment which dries a hollow fiber bundle for a short time is not known conventionally, the 
purpose of this invention is to offer the approach of drying a hollow fiber bundle efficiently for a 
short time. 
[0005] 

[Means for Solving the Problem] This invention is the desiccation approach of the hollow fiber 
bundle by the forcible aeration in a hollow fiber. In this invention, from the end of the bundle of 
the hollow fiber in which the interior got wet with the liquid, if it is below 600mmH2 O about the 
gas for desiccation which heated the gas for desiccation preferably according to extent of 
pressure loss, when exceeding this using a centrifugal fan or an axial flow fan, the interior of a 
hollow fiber is compulsorily passed using a rotary blower etc., and evaporation desiccation of 
the liquid contained inside a hollow fiber is carried out. 

[0006] this invention — setting — a hollow fiber bundle — abbreviation — the bundle of the 
fiber of the shape of hollow cut to an even length by fixed die length is said, for example, 
although the bundle of the hollow fiber filtration film by synthetic macromolecules, such as the 
poly acrylic nitril and polysulfone, and the playback macromolecule of a cellulose system is 
typical, the die length of the quality of the material, the configuration of a fiber number or a 
fiber cross section, a dimension, thickness, or a fiber bundle and especially the configuration of 
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a fiber bundle are not limited. For example, the bore of a hollow fiber has the period 0.5-5mm 
[ which is used for ultrafiltration membrane from about 100-micrometer thing used for an 
artificial kidney ] until a thing. Furthermore, the class of gas for desiccation, temperature, the 
aeration rate in a hollow fiber, especially the class of solvent to evaporate, etc. are not limited. 
Said aeration rate has a good second in 0.5m /or more. Although the desirable range changes 
with fiber configurations etc., it is 0.5-1 Om/second, for example. 
[0007] 

[Example] Hereafter, based on the illustrated example, this invention is explained concretely 
[0008] 

[Example 1] Drawin g 1 is the schematic diagram of the example which applied this invention to 
desiccation of a hollow fiber bundle. In drawin g 1 , the vent sleeve (4) prepared in the body of a 
dryer (1) is equipped with the hollow fiber bundle (2) which got wet with the liquid. A sealing 
agent (3) is twisted around a hollow fiber bundle (2), and it is made not to produce a clearance 
between a hollow fiber bundle (2) and a vent sleeve (4) at this time. The air (18) which carried 
out inhalation of air through the filter (5) with the centrifugal fan for inhalation of air (6) is 
heated to predetermined temperature at a heater (7), is compulsorily supplied to the interior of 
a hollow fiber bundle from the upper limit section of an empty fiber bundle (2) through cylinders 
(4), such as aeration, passes a hollow fiber, and exhausts it out of a system from the lower limit 
section. (8) is temperature detection equipment of a supply air, and (9) is the control-of-flow 
bulb of steam (17). Although the exhausted air evaporates the moisture contained in a hollow 
fiber bundle (2) and temperature falls with the latent heat, the temperature of the air (1 9) 
exhausted as desiccation is completed rises, and if desiccation is completed, it will reach the 
same temperature mostly with supply air temperature. (10) is detection equipment of this 
exhaust-gas temperature, and it is the monitor of the completion of desiccation. 
[0009] Moreover, the amount of hot blast supplied from a vent sleeve (4) is fully abundant, and 
since it is [ the direction ] thermally more advantageous not to exhaust all, but to circulate 
through and reheat discharge air besides a system, and to use as a supply air, when the air 
temperature discharged from the edge of a hollow fiber bundle is high, it can design according to 
a situation. However, in order to carry out circulation use of the supply air in this case, humidity 
increases, and the rate of drying of a hollow fiber bundle becomes slow 
[0010] 

[Example 2] Drawing 2 is the approach of adding heating and circulating through the air inside 
the body of a dryer to the approach of drawing 1 , and accelerating a rate of drying. That is, as 
for a heater for a circulation fan for (1 1) to circulate the air within the body of a dryer and (12) 
to heat a recirculating air (20), and (13), in drawin g 2 , the detection equipment of circulation air 
temperature and (14) are the control-of-flow bulbs of steam. Moreover, (15) and (16) are ** of 
a recirculating air, and an exhaust air damper, respectively. 

[001 1] In addition, the amount of supply of the heated air, temperature, and humidity can be 
rationally determined if needed from the class of hollow fiber, die length, a fiber number, the 
necessary drying time, etc. 
[0012] 

[An example 3, the example 1 of a comparison] It carried out by the approach which showed 
desiccation processing of the moisture of the hollow fiber bundle created using polysulfone 
synthetic macromolecule by drawin g 1 of the above-mentioned example. Spinning of the 
polysulfone undiluted solution which dissolved in 100wt%DMAC was carried out underwater, and 
it considered as the hollow fiber (bore phi0.7mm and outer-diameter phi1.3mm). Furthermore, 
after it cuts this hollow fiber to an even length in die length of 1.3m and 2025 converge, it is 
immersed into the glycerol water solution of 30% of concentration, and a glycerol water solution 
is made to permeate in a hollow fiber bundle enough. 

[0013] The water content of the water contained in a hollow fiber bundle at this time was 98%. 
Water content is defined by 100x water weight/(polysulfone weight + glycerol weight). D rawin g 3 
is the result of comparing aging of the water content within a hollow fiber bundle until 
desiccation with the case where it is based on the case where it dries by the approach of this 
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invention, and the desiccation approach only put into the conventional thermostat is completed, 
when carrying out evaporation desiccation of the moisture from the hollow fiber bundle 
containing this water and glycerol. 

[0014] That is, the desiccation processing by this invention carries out 0.3m3 / part 
(0.8m/second in average aeration rate in single yarn) supply of the air heated to 90-degree 
Centigrade into a hollow fiber bundle from the single-sided edge of a hollow fiber bundle, and 
the air containing the entrained moisture which comes out from the edge of the opposite side of 
a hollow fiber bundle is made to discharge out of a system, and is performed. On the other hand, 
desiccation processing put into the conventional thermostat of the example 1 of a comparison 
was performed by circulating the air which installed in the thermostat the shelf manufactured 
with the perforated plate, put the hollow fiber bundle every width on it, and was heated to 90- 
degree Centigrade. Although 45 hours is required for completing desiccation by this 
conventional desiccation approach, desiccation can be completed by the desiccation approach 
by this invention in 4 hours. 
[0015] 

[Effect of the Invention] By the desiccation approach of this invention, desiccation can become 
possible in a short time, and desiccation processing of a lot of fiber bundles can be performed 
efficiently. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1] It is the schematic diagram having shown the example of the desiccation approach 
of the hollow fiber bundle by this invention. 

[ Drawin g 2] It is the schematic diagram having shown the example of the desiccation approach 
of the hollow fiber bundle by this invention. 

[ Drawing 3] It is the result of comparing aging of the water content within the hollow fiber 
bundle by the desiccation approach of this invention and the conventional technique. 
[Description of Notations] 

1 Body of Dryer 

2 Bundle of Hollow Fiber 

3 Sealing Agent 

4 Ventilator 

5 Air Filter 

6 Inhalation-of-Air Fan 

7 Heater 

8 Temperature Detection Equipment 

9 Steam Control-of-Flow Bulb 

10 Exhaust-gas-Temperature Detection Equipment (Desiccation Termination Monitor) 

1 1 Circulation Fan 

1 2 Heater 

13 Temperature Detection Equipment 

14 Steam ControKof-Flow Bulb 

15 Recirculating-Air Air-Supply Damper 

16 Recirculating-Air Exhaust Air Damper 



[Translation done.] 



http://www4.ipdl.nciDi.goJp/cgi-bin/tran web cffi eiie 



2006/06/02 



JP,06-010208,A [DRAWINGS] 



1/2 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawin g 2] 
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[ Drawin g 31 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent 
Law 

[Section partition] The 5th partition of the 3rd section 
[Publication date] November 2, Heisei 11 (1999) 

[Publication No.] Publication number 6-10208 

[Date of Publication] January 18, Heisei 6 (1994) 

[Annual volume number] Open patent official report 6-103 

[Application number] Japanese Patent Application No. 4-25358 

[International Patent Classification (6th Edition)] 

D01D 5/24 
B01D 67/00 
69/08 

D01F 6/00 
[FI] 

D01D 5/24 B 

B01D 67/00 

69/08 

D01F 6/00 B 

[Procedure revision] 

[Filing Date] January 27, Heisei 1 1 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The desiccation approach of the hollow fiber bundle which carries out aeration of the 
gas for desiccation compulsorily inside a hollow fiber from the single-sided edge of the bundle 
of the hollow fiber cut to an even length. 

[Claim 2] The dryer of the hollow fiber bundle which has the vent sleeve which leads the gas for 
desiccation to the hollow fiber bundle end section, the fan who sends the gas for desiccation to 
a vent sleeve, and temperature detection equipment of the gas exhausted from the other end of 
the supply temperature detection equipment of the gas for desiccation, and a hollow fiber 
bundle. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 
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[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Industrial Application] This invention relates to the solvent in the time of manufacture of a 

hollow fiber bundle etc. included in a hollow filament, the method of performing efficiently 

desiccation processing which evaporates moisture for a short time, and the dryer used for it. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0004 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0004] 

[Problem(s) to be Solved by the Invention] In order to produce a hollow fiber so much, the 

desiccation approach of evaporating the washing solvent of water and others from a hollow fiber 

bundle efficiently for a short time is industrially important. However, since the approach or 

equipment which dries a hollow fiber bundle for a short time is not known conventionally, the 

purpose of this invention is to offer the approach of drying a hollow fiber bundle efficiently for a 

short time, and equipment. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0005] 

[Means for Solving the Problem] This invention relates to the desiccation approach of a hollow 
fiber bundle and equipment by the forcible aeration in a hollow fiber. (1) This invention Namely, 
the vent sleeve which leads the gas for desiccation to the desiccation approach of the hollow 
fiber bundle which carries out aeration of the gas for desiccation compulsorily inside a hollow 
fiber, and (2) hollow-fiber bundle end section from the single-sided edge of the bundle of the 
hollow fiber cut to an even length, It is related with the dryer of the hollow fiber bundle which 
has the fan who sends the gas for desiccation to a. vent sleeve, and temperature detection 
equipment of the gas exhausted from the other end of the supply temperature detection 
equipment of the gas for desiccation, and a hollow fiber bundle. In this invention, from the end 
of the bundle of the hollow fiber in which the interior got wet with the liquid, if it is below 
600mmH2 O about the gas for desiccation which heated the gas for desiccation preferably 
according to extent of pressure loss, when exceeding this using a centrifugal fan or an axial flow 
fan, the interior of a hollow fiber is compulsorily passed using a rotary blower etc., and 
evaporation desiccation of the liquid contained inside a hollow fiber is carried out. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0008] 

[Example 1] Drawing 1 is the schematic diagram of the example which applied this invention to 
desiccation of a hollow fiber bundle. In drawing 1, the vent sleeve (4) prepared in the body of a 
dryer (1) is equipped with the hollow fiber bundle (2) which got wet with the liquid. A sealing 
agent (3) is twisted around a hollow fiber bundle (2), and it is made not to produce a clearance 
between a hollow fiber bundle (2) and a vent sleeve (4) at this time. The air (18) which carried 
out inhalation of air through the filter (5) with the centrifugal fan for inhalation of air (6) is 
heated to predetermined temperature at a heater (7), is compulsorily supplied to the interior of 
a hollow fiber bundle from the upper limit section of a hollow fiber bundle (2) through a vent 
sleeve (4), passes a hollow fiber, and exhausts it out of a system from the lower limit section. 
(8) is temperature detection equipment of a supply air, and (9) is the control-of-flow bulb of 
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steam (17). Although the exhausted air evaporates the moisture contained in a hollow fiber 
bundle (2) and temperature falls with the latent heat, the temperature of the air (19) exhausted 
as desiccation is completed rises, and if desiccation is completed, it will reach the same 
temperature mostly with supply air temperature. (10) is detection equipment of this exhaust-gas 
temperature, and it is the monitor of the completion of desiccation. 



[Translation done.] 
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